express this prokaryotic channel in eukaryotic cells in currents exclusively from the cytoplasmic side; this reorder to characterize its electrophysiological properties.
flects the arrangement of the three ion-binding sites in GluR0 has two noncontiguous extracellular sethe pore, in which the two outer sites are highly K ϩ quences that by analogy with eukaryotic GluR channels selective and formed by geometrically tight coordinating are expected to associate to form the ligand-binding carbonyl oxygens in a narrow selectivity filter, while the domain (Figure 1 ). To test this expectation, Chen and innermost site is in a wider, hydrated region without colleagues (1999) repeated the trick used previously much ion selectivity. Thus, Na ϩ freely enters this little with an AMPA receptor subunit, overexpressing and "lake" from the cytoplasm and gets stuck in front of the purifying a linked tandem construct of these two seselectivity filter, evoking voltage-dependent block of K ϩ quences. They directly confirmed that this water-soluble permeation (Heginbotham et al., 1999) . But in GluR0, globular protein binds L-glutamate with high affinity, Na ϩ block is backward-it works from the extracellular along with several other L-amino acids such as glutaside instead, an effect never seen in eukaryotic K ϩ chanmine and serine. None of the D-amino acids tested nels. It is as though GluR0, like classical K ϩ channels, binds-not even D-serine (Wolosker et al., 1999)! also has a hydrated "lake" but one that is freely accessi-A big surprise comes leaping out of the putative pore ble to the external side, as expected from the reversed region of the full GluR0 channel between the first and transmembrane topology of the pore-forming sequences. second transmembrane segments: a "proper" K ϩ chanBeyond establishing GluR channel architecture, these nel signature sequence (Heginbotham et al., 1994) results raise structural hopes for this important class of TTVGYGD. The question therefore arises whether this proteins. Now, it is possible to contemplate, and even channel displays K ϩ -like pore properties; such behavior attempt, high-level expression of GluR protein in E. coli would be unprecedented in GluR channels, which pass or other prokaryotic expression systems. This hasn't divalent and monovalent cations but do not show high been done yet, and just expressing a protein is a long selectivity among them. This question cannot be anway from determining its structure; but it's clear what swered without a direct assay, and so the Mayer lab the next step will be. It is also reasonable to expect that electrophysiologists struggled with expressing this proGluR channels will be found in other prokaryotes as karyotic membrane protein in Xenopus oocytes and well, so that a diversity of homologs is likely to become mammalian cells, an ironic twist on the usual heteroloavailable for trials of expression, reconstitution, and gous expression problem. These attempts failed until a crystallization. chimera was constructed in which an N-terminal stretch
In the early days of research on mechanisms of senof GluR0 containing the bacterial signal peptide was sory transduction involved in bacterial chemotaxis, Dan swapped for the rat GluR6 signal sequence; this conKoshland loved to needle neurobiologists with the quip struct yields glutamate-activated currents with the corthat E. coli is an honorary neuron. Now that a GluR rect pharmacology in both eukaryotic expression systems. channel has been added to the collection of ion channels The currents are classically K ϩ selective, with no observfound in prokaryotes, it appears that this dictum has an able Na ϩ permeability, and they are blocked by Ba 2ϩ .
unexpectedly serious edge. The standard topology model of GluR channels (Figure 1) predicts that the K ϩ -selective pore of GluR0 block by Na ϩ . In classical K ϩ channels, Na ϩ blocks K ϩ
